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Background: Evidence supports the use of telehealth as an effective method to support the 
increase in self-efficacy and knowledge among patients with Diabetes Mellitus.     
Objectives: This study was to determine whether using telehealth education in conjunction with 
standard care compared to standard care only, could increase self-efficacy scores and 
knowledge for adults with diabetes.  
Methodology: A randomized, pre-posttest design is used. A convenient sample of 58 adults with 
self-reported type 2 diabetes were recruited from a faith-based environment. The control 
group received two 45-minutes standard education sessions about diabetes and diabetes care. 
The intervention group received weekly smart-phone messaging for three weeks in addition to 
the two 45-minute standard education sessions. Diabetes self-efficacy and knowledge were 
measured before and after the interventions. 
Results: There were 28 participants in the control group and 30 in the intervention group. We 
found a significant difference on self-efficacy from baseline to post-education (6.32 versus 7.77, 
p<0.001), and from baseline to the two-week follow up (6.32 vs. 8.88, p<0.001). Diabetes 
knowledge were also significantly higher after the two education sessions. However, we did not 
find a significant difference between the two group on diabetes self-efficacy or knowledge. 
Conclusion: The results of this study suggest that education sessions in faith-based settings can 
significantly increase adult’s diabetes knowledge and self-efficacy. Telehealth along with 
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standard education did not significantly increase self-efficacy scores and knowledge than 
educations sessions alone. This could be due to the short follow up time. 
 
Impact of Telehealth Education Versus Standard Care on Increasing Self-Efficacy Scores and 
Diabetes Knowledge in Adult Diabetics 
Background 
Diabetes Mellitus (DM) is one of the most common chronic diseases worldwide 
(Faruque et al., 2016; Baron, Hirani, & Newman, 2017). Diabetes in 2015 was noted by the 
American Diabetes Association (ADA) to be the seventh leading cause of death in the United 
States (ADA, 2017). The Centers for Disease Control (CDC) estimated in the National Diabetes 
Statistics Report of 2017 that 30.2 million adults had diabetes in 2015 and 1.5 million of those 
were newly diagnosed cases (CDC, 2017).  In the last 20 years, the number of adult cases with 
diabetes has tripled due to an increasing population age and increased patient rates of obesity 
(CDC, 2017). The ADA reports, there are 7.2 million Americans who are undiagnosed and 84.1 
million who are categorized as pre-diabetic in the US alone (ADA, 2017). This number is being 
discussed and noted to be significant because it is suggested that without intervention, many of 
the pre-diabetics could develop type 2 DM within 5 years (ADA, 2017).  
Type 2 DM is caused by the body’s ineffective use of insulin, according to Powers et al., 
(2015), and requires patients diagnosed with the disease to make daily self-management 
decisions that greatly impact their overall success in managing day to day. The World Health 
Organization (WHO) has found through observational studies a link between type 2 DM and an 
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increased risk of cardiovascular diseases and all-cause mortality (Moreno-Iribas et al., 2017). 
The increasing prevalence of diabetes is currently a major public health concern with 
substantial risk of increased morbidity and mortality (Lee et al., 2016).  
Telehealth, a way of delivering healthcare remotely via tele-communications technology 
such as the use of smart phones, holds promise for improving health outcomes in chronic 
disease management, per the Report of Congress (2017) submitted by the U.S. Department of 
Health and Human Services. Hanlon, Caines, Campbell, McKinstry, Weller, & Pinnock (2017) 
suggest telehealth is a means of delivering care to a growing prevalence of long-term conditions 
such as diabetes. Telehealth has been noted to be useful when educational strategies are 
incorporated as an essential part of DM care (Moreira et al., 2017). Telehealth has attracted 
and continues to attract attention as a viable option for delivering care to patients with chronic 
conditions (Hanlon et al., 2017). The use of telehealth technology has shown improvement in 
glycemic control through Hgb A1c levels as noted by Grock, Ku, Kim & Morin (2017). Mobile 
phones have been used successfully in the management of diabetes and have shown positive 
impacts on self-efficacy, self-management behaviors and increased knowledge (Dobson et al., 
2016).  
This study intended to improve self-efficacy and diabetes knowledge in patients with 
diabetes using telehealth as a means of delivering education and spiritual motivation in a faith-
based setting. The technological advancements of telehealth were used to augment usual 
patient education to achieve optimal patient outcomes that could make more sustainable 
educational impacts in the treatment of diabetes.  




 The current standards set by the 2017 National Standards for Diabetes Self-
Management Education and Support identifies the need for services that embrace “ever-
increasing” platforms and systems that provide personal centered services. Usual care alone 
delivers positive results to improve patient outcomes in the treatment of the chronic diabetes 
management of DM and self-efficacy scores however, telehealth holds promise as a means to 
further improve health outcomes in chronic disease management as a supportive therapy, per 
the Report to Congress (2017), submitted by the U. S. Department of Health and Human 
Services. The incidence and prevalence of DM is increasing drastically (Baron, Hirani, & 
Newman, 2017). The number of people with diabetes worldwide is estimated to be 642 million 
by the year 2040 (Armstrong & Moore, 2018). Due to the increasing numbers of cases of DM 
each year and the extraordinary rate at which the disease rate is intended to grow, greater 
strides should be made to increase self-efficacy scores, and diabetes knowledge for these 
patients. The CDC releases national DM statistics every 2 years to bring greater public 
awareness to this treatable disease (Rowley, Bezold, Arikan, Byrne, & Krohe, 2017). 
Purpose 
 The purposes of this study included 1) whether education sessions delivered a faith-
based setting increased diabetes knowledge and self-efficacy, and 2) whether using telehealth 
education in conjunction with standard care as compared to standard care alone, would 
increase diabetes knowledge and self-efficacy scores for adult patients with diabetes. We 
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aimed to deliver spiritual motivation via telehealth to assess if this had a positive impact on 
diabetes knowledge and self-efficacy in a faith-based setting.   
Specific Aims 
This study’s specific aims included: 
1. To evaluate if education sessions about diabetes and diabetes care delivered in a 
faith-based setting to participants with type 2 diabetes could improve diabetes 
knowledge and self-efficacy; 
2. Evaluate the impact of telehealth enhanced teaching and spiritual motivation in 
conjunction with standard care education compared to standard care education 
alone on increasing knowledge and self-efficacy scores for diabetes in a faith-based 
setting. 
Significance 
 Diabetes is one of the most serious health concerns and policy agendas today (Tol, 
Alhani, Shojaeazadeh, Sharifirad, & Moazam, 2015), due to the substantial number of diabetes 
cases in the U.S. and worldwide in the past 20 years and the prediction of even larger numbers 
of cases by 2040. Ensuring diabetes is adequately treated and patients are given every 
opportunity to gain a greater knowledge of self-management skills is a top priority in health 
care. Chronic disease management is a major topic of conversation in the healthcare arena 
today. The Centers for Medicare & Medicaid Services (CMS) utilizes quality strategy guidelines 
to guide agency activities and ensure all facility components are working together toward a 
transformation for all healthcare (CMS, 2016). The CMS (2016) outline the importance of the six 
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goals of success they devised as strategy of prioritization, including, 1) make care safer by 
reducing harm caused in delivery of care, 2) strengthen persons and their families as partners in 
their care, 3) promote effective communication and coordination of care, 4), promote effective 
prevention and treatment of chronic disease, 5), work with communities to promote best 
practices of healthy living, and 6), make care affordable.  This study aligned with the CMS 
goals of success by promoting effective communication and coordination of care by allowing 
providers and patients to share power, responsibility, goal setting, decision making and care 
management while promoting effective prevention and treatment of chronic disease. This 
study also meets the goal of working with communities to promote best practices of healthy 
living in a faith-based setting.  
Literature Review 
 Diabetes is one of the most common chronic diseases with high prevalence worldwide 
causing this literature search to be one that initially resulted in large yields. The search began 
using the CINAHL database. Using search terms of diabetes mellitus, type 2 and telehealth or 
telemedicine or telemonitoring or tele practice or telenursing or telecare and A1c or 
glycosylated hemoglobin, with years of 2012-2018, yielded 73 results. The search was further 
focused to include English language, human randomized controlled trials, USA, and all adult, 
which yielded 11 viable articles.  The 4 duplicates were discarded due to them being in Medline, 
SCOPUS and PubMed listings for a total of 7 articles for this review. 
 The SCOPUS search yielded 73 documents using the search headings of Diabetes 
Mellitus and telehealth and A1c. By adding subject areas of medicine, Nursing and Health 
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Professions with keywords: Human(s), Telehealth, Hemoglobin A1c, Telemedicine, Adult and 
major Clinical Study, country-USA and language-English, the yield was reduced to 23 
documents. Those 23 documents were further reduced by 2, due to not meeting inclusion 
criteria of having patients in their home environment for telemonitoring. Two additional trials 
that were pharmacist led were also discarded which reduced the total yield to 19 and all were 
utilized for systematic review. The inclusion and exclusion criteria remained the same as with 
initial search.  
 The subject headings of Diabetes Mellitus AND telehealth AND A1c were utilized within 
the Medline/Ovid search. This search yielded 35 results. The search was further narrowed by 
adding publication years of 2012-2018, English as the language and randomized controlled trial, 
which yielded 9 results. Two of these results were duplicated on this list, which brought the 
total yield amount to 7 articles. All 7 articles were included in the review.  
 The PubMed data search was also utilized for this review. PubMed suggested three 
thousand two articles using the keywords Diabetes Mellitus type 2.  Once the additional 
keyword telehealth was added the result yield was decreased to forty-eight and further adding 
A1c, yield was 24 articles. There were 7 duplicate articles noted in SCOPUS, Medline and 
CINAHL databases which were deducted to bring the total yield to 17 articles and all were used 
for this review.  
 Five randomized clinical trials were reviewed to evaluate the evidence of telehealth on 
clinical outcomes in adults with diabetes, including Baron, Hirani, & Newman (2017); Davis, 
Hitch, Salaam, Herman, Zimmer-Galler, & Mayer-Davis (2010); Greenwood, Blozis, Young, 
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Nesbitt, & Quinn (2015); Moattari, Hashemi & Dabbaghmanesh (2013) & Tildesley et al., (2013). 
In 2017, Baron, Hirani and Newman compared standard care to standard care supplemented 
with mobile phone-based home telehealth on A1c and quality of life among 91 insulin-requiring 
people with diabetes. They did not find a significant difference on A1c, but noted that mobile 
phone-based home telehealth had a positive effect on quality of life at 9 months. In Davis and 
associates’ study (2010), they compared telecare versus usual care on glycated hemoglobin 
among a rural population. They found that telecare significantly reduced glycated hemoglobin 
at 6 and 12 months. Greenwood et al., (2015) compared telehealth remote monitoring 
intervention with usual care and evaluated A1c, Summary of Diabetes Self-Care Activities 
(SDSCA), Diabetes Empowerment Scale, and Diabetes Knowledge Test. They found that both 
the intervention and control groups lowered A1c levels, but the telehealth intervention group 
had significantly greater reduction in A1c than the control group (Intervention group: 1.11 
reduction, usual care: 0.70 reduction, t=2.87, p<0.01). The telehealth group also significantly 
improved on several subscales of the SDSCA.  
 Moattari, Hashemi & Dabbaghmanesh (2013) conducted a randomized clinical trial 
comparing tele-education versus usual care on A1c among 48 insulin-dependent patients in 
Iran, 24 participants in the experimental group received an electronic education program for 
twelve weeks including consultation service, quick answers to patients’ questions, contact with 
the healthcare team and education materials. They found significant reduction in the A1c levels 
at the end of the study. Tildesley et al., (2013) studied the effects of an Internet blood glucose 
monitoring system (IBGMS) on glycated hemoglobin levels in patients with type 2 diabetes 
mellitus treated with insulin. Their comparison group received real-time continuous glucose 
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monitoring (RT-CGM). They found both methods achieved significant A1c reductions within the 
6 months study period, however, the two groups were not statistically significant.  
 The five studies varied on treatment modality, control condition, and sample 
characteristics. Overall, the evidence supports the usefulness of telehealth on improving Hgb 
A1c levels and other outcomes. There were no associated risks noted with either standard care 
or telehealth augmented care in any of the articles. Each article did however, note issues with 
the sample size. Greenwood et al. (2015) reported a saturation of their participant pool as one 
of the sample size issues they faced in their study where as Moattari, Hashemi & 
Dabbaghmanesh (2013) and Tildesley et al. (2013) reported attrition issues which resulted in 
less reliable data results. Overall, all studies had limited sample size.  
 In addition to the five randomized clinical trials, the authors also reviewed other studies 
regarding telehealth. Wayne et al., (2015) described health coaching in primary care as one of 
the significant benefits of patients. In a systematic review regarding the effectiveness of 
telehealth on diabetes care. McLean, Sheikh, Cresswell, Mukherjee, Hemmi and Paglari (2013), 
found that many studies showed no differences in outcomes between telehealth care and usual 
care. Clinical effectiveness of telehealth care interventions seemed to be greatest in patients 
with greatest risk of hospitalization and death and that there was even stronger evidence that 
telehealth care can also reduce the frequency of hospitalization.  
Theoretical Foundation 
 Chronic disease continues to reduce quality of life in patients such as those with DM 
(Borji, Otaghi & Kazembiegi, (2017). Dorthea Orem’s Self Care Deficit Theory was utilized as one 
Running head: IMPACT OF TELEHEALTH ON SELF-EFFICACY AND DIABETES KNOWLEDGE 
11 
 
of the theoretical foundations of this project (Appendix 1). The other theoretical foundation 
being utilized for this project was the Stetler Model (Appendix 2).   
 Dorthea Orem’s Self Care Deficit Theory is a self-care model which focuses on the 
patient’s ability to perform self-care to maintain life, health and well-being with the nurse 
assisting that process through performing, leading, supporting, teaching and manipulation of an 
environment to enhance individual development (Shah, 2015). Orem believed, people have a 
natural ability for self-care and defines self-care deficit as those individuals whose self-care 
needs outweigh their ability to provide the needed self-care levels (Simmons, 2009). Orem’s 
theoretical framework is rooted in Maslow’s Hierarchy of Needs which will prove to be an asset 
here in that DM is believed to be a self-care management disease in which patients should be 
sufficiently responsible to take care of themselves. The main goal of self-care is to regulate the 
effective factors on growth and the patient’s performance in relation to life, health and well 
being (Shah, 2015). Orem incorporates the nurse as an agent of change who teaches the 
patient how to solve problems and make decisions through support and nursing care that 
impact quality of life within chronic disease (Borji, Otaghi, & Kazembeigi, 2017). According to 
Borji et al., (2017), Orem’s Self Care Model is noted to be one of the most complete self-care 
theories that provide clinical guidelines for change in self-care as a major factor in healthcare 
changes and is crucial for the control of DM. The fundamentals of this principle are designed to 
address individuals taking responsibility for their health and the health of others (Borji, Otaghi, 
& Kazembeigi, 2017).  
 The Stetler model is a process model that specifies six phases or steps in the process of 
translating research into practice. Since the aim of process models is used to guide the process 
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of instituting research into practice (Nilsen, 2015), the Stetler model is used as the evidence-
based practice (EBP) guideline for this project as each phase has key components that ensure 
each phase contributes to all overall EBP success. The Stetler model formulates a series of 
critical thinking and decision-making phases which are designed to facilitate safe, effective use 
of research findings (Stetler, 2001). The National Collaborating Centre for Methods and Tools 
(2011) states, the Stetler model assists practitioners in assessing how research findings can be 
applied in practice through the use of critical thinking and reflective practice. This model of EBP 
outlines criteria to determine the desirability and feasibility of apply and study to address issues 
using four criteria. These criteria include substantiating evidence, current practice related to 
the need for change, fit of substantiating evidence for the user group and setting, feasibility of 
implementing the research findings with regards to risk and benefit assessment, availability of 
resources and stakeholder readiness. In this study, we gathered and evaluated evidence, 
determined that education sessions for adults with diabetes were needed in a faith-based 
setting, received stakeholders support, and successfully implemented the interventions.  
Identifying and Defining Variables 
 The dependent variables in this study include diabetes self-efficacy and diabetes 
knowledge. Independent variables included 1) pre-post education and 2) intervention method 
(standard education, standard education plus tele-enhancement). Clinical variables include 
diagnosis of diabetes, years of diagnosis, diabetes management (insulin, pills and diet 
controlled) and whether or not participants recall their A1c levels. In addition, we collected 
demographic variables, including age, gender, and race/ethnicity. The theoretical and 
operational definitions are summarized in appendix C.  





 We used a pre-posttest experimental design and randomly assigned participants to a 
control group or intervention group to compare the effects of telehealth education in 
conjunction with standard education on the self-efficacy scores and diabetes knowledge for 
people with diabetes in a faith-based setting. This design allowed us to compare the two 
teaching methods. Outcomes were collected at three intervals, pre-intervention, immediately 
post education (2 weeks after pretest) and 3 weeks post the second education session. 
 Standard care education covered basic diabetes care. The care covered minimal 
terminology, a basic description of what causes high and low blood sugars and how to treat low 
blood sugars that constitute emergent situations. This education shared tips on constitutes fast 
acting and slow acting treatment as well as general procedures for how to self-monitor blood 
sugars as well as basic dietary principles, common serving sizes, sick day treatment, basic 
benefits of increasing exercise and how to get started with activity regimen. The diabetes 
education class topics were broken into two sessions and each session was about 45 minutes. 
• The first class covered general diabetes information, how to check blood sugar, how 
often should the patient visit the care providers, dietary considerations that are 
important for lowering A1c levels in diabetes. This class also covered diabetic meal 
planning, reading food labels, low carbohydrate snacks, low-calorie vegetables, 
appropriate drinks for diabetes, sugar substitutes, eating on the go, carbohydrate 
counting and diabetes complications.  
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• The second class covered physical activity, exercise and foot care. This class also covered 
the tips for aerobic/cardio exercise, how exercise lowers blood sugars, exercise (time, 
frequency and intensity). It encompassed how to protect the feet, toenail care, 
appropriate foot ware and appropriate way to clean and inspect the feet.  
The intervention group received two 45-minute standard care diabetes 
education classes and additional spiritual encouragement utilizing text messages or 
emails via the use of a telehealth modality. Text messages were sent weekly for three 
weeks to the cell phone numbers provided and emails were sent to the email addresses 
provided by the participants at the initial intake process.  
 After signing written consent, each participant was randomly assigned to either 
control group or the intervention group using a random number table by the student 
investigator (Appendix D). The random numbers assigned to each participant were used 
to identify the participants from the 1st class meeting throughout the duration of the 
study. All other identifiers were removed from the study records. 
 Interventions were delivered by the student investigator; educational classes 
were delivered in a classroom setting as a group class and the telehealth interventions 
were delivered via text messages or emails.  
Sample 
The target population for this project included all adults with a diagnosis of 
diabetes. The inclusion criteria included people who had been diagnosed with type 2 
diabetes, were able to speak and understand English, and had an existing telehealth 
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modality to accept text messages or emails. Exclusion criteria included people with 
severe cognitive conditions preventing them from being able to self-report outcomes.  
 We used a convenience sample recruited from the eligible church members as it 
serves as the most common and most convenient way to select participants who meet 
the necessary sampling requirements for the study.  
Sample size 
 Assuming a moderate effect size of d=0.5, with 80 % power, alpha of 0.05, for aim 1, we 
need 34 participants; and for aim 2, we need 64 in each group (128 total). However, due to the 
limitations in time scope, this pilot study aimed to have 30 participants in each group. 
Considering that this study lasts for 3 weeks and some of the participants dropped out before 
completing the data collection and assuming a 10 % drop out rate (90 % of the participants 
would complete the study), we attempted to recruit 30 in each group to ensure that we had 27 
participants in each group who completed data collection. 
Recruitment 
 The church leaders announced the study in their weekly services. There was an initial 
information session, at which time participants were given study instructions, signed the study 
consent, self-reported eligibility criteria and had the opportunity to ask and have all study 
related questions answered by the student investigator who spoke with the eligible participant 
in a face to face interaction. The entire recruitment process was completed by the student 
investigator. Once they had completed the intake process which consisted of completing the 
pre survey, completed the two education classes, participants were randomly assigned to one 
Running head: IMPACT OF TELEHEALTH ON SELF-EFFICACY AND DIABETES KNOWLEDGE 
16 
 
of two groups. The intervention group received weekly text messages for three weeks and the 
control group without the messages. Which group the participants were assigned to was 
determined by chance, like flipping a coin. Both groups received the same two education 
classes, each 45 minutes long, covering general information, complications, diet and exercise, 
and treatment compliance. The two educational classes were held one week apart. Participants 
in the intervention group also received one text message per week for 3 weeks. Data was 
collected at the beginning of the first education session (baseline), immediately following the 
end of the second education session, and at the end of the telehealth intervention session.  All 
participants completed the same survey three times. Each survey took approximately 10-15 
minutes to complete. 
Setting 
 The study was performed in a faith-based setting. The setting spanned over 3 church 
campuses with greater than 5000 members, on the east coast of the United States of America. 
The standard education care project setting was held in the church’s classroom and the 
telehealth augmented spiritual encouragement was delivered via text messaging on their 
mobile phone or via email at the email addresses provided at the initial information session. It 
took approximately 2 weeks to determine project participation and to obtain the required 
sample size. There were two standard education sessions which were provided in a classroom 
setting, each 45-minutes long. The intervention participants received additional diabetes 
knowledge and spiritual encouragement via text messages or email.  
Instrumentation/Measurements 
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 This project utilized the following tools to record and measure study outcomes. 
Demographic data was collected from the participants using a questionnaire created by the 
student investigator. Data included the participant’s age, race/ethnicity, gender, marital status 
and whether he/she has health care coverage. Clinical data included self-reported diagnosis of 
type 2 diabetes, length of diagnosis, current treatment (insulin, pills, or diet controlled), and 
A1c from previous health visits (if known). 
 The Self Efficacy for diabetes (Schmitt et al., 2013, Duprez et al., 2016) measures the 
participant’s confidence level in being able to complete the listed tasks regularly. There are 8 
items and each item was scored from 1 to 10. The score for each item was the number the 
participant had circled. If the participant circled two consecutive numbers the lower number 
was used however, if the numbers circled were not consecutive that item was not scored at all. 
The score for the scale was the mean of the eight items. If more than two items were not 
scored, data is treated as missing. Higher numbers indicate high self-efficacy. The self-efficacy 
tool that has been tested to be reliable and valid is useful both in practice and research (Schmitt 
et al., 2013 and Duprez et al., 2016).   
The Michigan Diabetes Research Center has developed several instruments to measure 
diabetes knowledge (Duprez et al. 2016). In this study, diabetes knowledge was measured by 
the Patient’s Diabetes Knowledge (PDK) Questionnaire (Garcia & et al. 2001). There were 24 
knowledge questions, and each is scored as yes, no or don’t know. The correct answer was 
coded as 1 and incorrect answer was coded as 0. The summary score was used in analysis. 
Diabetes knowledge was also measured using the Revised Michigan Diabetes Knowledge Test 
(MDK) (Fitzgerald et al. 2016). There are 20 items in this scale, and it contains 16 general 
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knowledge items for all diabetic patients and four insulin related questions designed to be 
answered by insulin dependent patients.  For each item, the correct answer was coded as 1 and 
the incorrect answer was coded as 0.  The summary score was used in analysis.  
 Data Collection Procedures 
 Data collection for this study took place in a faith-based church setting. All collected 
data was held in a password protected database. Pre-study self-efficacy scores along with pre-
study diabetes knowledge scores were collected and all results were then recorded on the 
designated Excel collection worksheet for each study participant.  
 The data for this study was collected via paper and pencil surveys, and questionnaires. 
All survey and study paperwork were collected at the end of each class session in individual 
pocket folders and secured with paper clasps to decrease the opportunity for papers to be lost 
or mixed up.  All patient identifiers were kept on the inside of the packet to maintain patient 
privacy and to ensure results were collected and recorded for the appropriate participants. All 
data paper copies were secured. They were stored in a locked file cabinet when not in use to 
maintain HIPAA compliance and patient confidentiality. 
 Randomization was utilized to categorize participants in either the standard care control 
group or the intervention group.  All eligible participants were identified using the last three 
digits of randomization numbers given at the start of the study program. The study investigator 
was responsible for all duties within this study to include making copies, passing out material 
folders and all diabetes education materials, power presentations and spiritual encouragement 
text messages and emails.  
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 All intervention participants were required to sign the same consent forms. Class 
schedules were given out at the initial class meeting to explain program rules and expectations, 
at which time participants signed consents to participate. All collected data was recorded on a 
data collection worksheet instrument and filed in a database that only the student investigator 
has access to. A data collection code sheet was used for each intervention participant and that 
was also kept in a locked the database. Each document utilized was recorded in a back up 
system for access in the event the system goes down or data is lost. 
Data Analysis Plan 
 Variables were defined one at a time. Once all variables were defined, data was 
manually entered into the IBM SPSS system. Statistical analysis was performed using SPSS’ 
latest version (IBM) SPSS statistical significance in study analyses. The SPSS allowed for the 
management of data and to calculate wide varieties of statistics and is known for being 
relatively easy to use and understand. 
 Descriptive statistics were performed to examine the study variables. Mean, standard 
deviation, minimum, maximum, and skewness were performed on interval/ratio level data such 
as age, the self-efficacy for diabetes knowledge scores. Frequency and percentages were 
reported for categorical variables.  
 We compared the demographic and clinical variables between the two intervention 
groups to identify potential confounders. For aim 1, whether education sessions improve 
participants’ knowledge and self-efficacy, we used paired t-tests. For aim 2, whether telehealth 
education in conjunction with usual care can increase self-efficacy scores for intervention 
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participants when compared with control group, we used independent t-tests. For all analyses, 
alpha is set at 0.05. 
Results 
Characteristics of the Sample 
A total of 63 people responded to the survey and took the classes. Among them, five 
were excluded because they were not sure if they had been diagnosed with diabetes. Thus, we 
included 58 participants in the analyses. There were 28 participants in the control group and 30 
in the intervention text message group. 
The characteristics of the sample are summarized in Appendix E, table 2. The mean age 
for the sample was 58.3 years, participants ranged from 31-89 years of age. Of the total 
participants, 19 (32.8%) were male and 50 (86.2%) were African American. There were no 
significant differences noted between the control and intervention group on any of the 
demographic and clinical variables. The results ranged from p values of 0.37 to 0.97.  
Research question 1. In adults with diabetes in a faith-based setting, does education 
sessions improve self-efficacy and diabetes knowledge? 
The mean score and change of diabetes self-efficacy are summarized in the following 
table and figure. At baseline, the mean self-efficacy score was 6.32. It improved to 7.77 
immediately post the two education sessions. At the final follow up, among the 47 
respondents, the score was 8.88. 





N Mean (SD) Min Max 
    
Diabetes Efficacy Pretest 58 6.32 (1.61) 2.38 9.75 
Diabetes Efficacy Posttest 57 7.77 (1.68)  3.00 10.63 
Diabetes Efficacy Follow-up 47 8.88 (1.59) 4.38 11.00 
 
 
There was a significant difference from baseline to post-education (6.32 versus 7.77, 
paired t=7.68, p<0.001), and from baseline to the two-week follow up (6.32 vs. 8.88, paired 
t=10.09, p<0.001). The self-efficacy was also higher in the follow up than immediately post the 
education (7.77 vs. 8.88, t=6.58, p<0.001). 
Knowledge scores were assessed before the education sessions, immediately post 
education, and final follow up. The following table summarized the Patient diabetes knowledge 
(PDK) and Michigan Diabetes Knowledge (MDK).  
 n Mean Std. Deviation Min. Max. 
Pretest Patient Diabetes Knowledge 58 17.45 4.79 3.00 24.00 
Post Patient Diabetes Knowledge 57 21.89 2. 40 8.00 24.00 
Final Patient Diabetes Knowledge 47 22.21 1.30 18.00 23.00 
Pretest Michigan Diabetes Knowledge 58 12.36 3.91 3.00 18.00 
Post Michigan Diabetes Knowledge 57 16.51 2.31 8.0 19.0 
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Both knowledge scores increased from baseline to immediately after education. For 
PDK, paired t test showed that there were significant differences between baseline and post-
education (17.45 vs. 21.89, t=6.39, p<0.001), and from baseline to follow up (17.45 vs. 22.21, 
t=6.38, p<0.001). The difference between post-education and follow up was not statistically 
significant (21.89 vs. 22.21, t=1.51, p=0.137). 
For MDK, there were significant differences between baseline and post-education 
(12.36 vs. 16.51, t=7.38, p<0.001), and between baseline and follow up (12.36 vs. 15.75, t=5.18, 
p<0.001). There was no significant difference between post-education and the follow up (16.51 
vs. 15.75, t=0.83, p=0.410). 
 
Research question 2:  In adults with diabetes in a faith-based setting, does telehealth 
education in conjunction with standard diabetic care significantly improve self-efficacy scores 
and diabetes knowledge compared to standard diabetic care alone? 
 We used independent t-test to compare the means between the two groups on the 
follow-up scores. The results are summarized in the follow table. 






T, p value 
Diabetes self-efficacy 8.85 8.90 0.111, p=0.912 
Patient diabetes knowledge 22.15 22.26 0.282, p=0.779 
Michigan Diabetes Knowledge 16.05 15.52 0.567, p=0.574 
 
  For self-efficacy, the control group had a mean of 8.85 while the treatment group had a 
mean of 8.9. The difference was not statistically significant. For PDK, the two means were 22.15 
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for the control group and 22.26 for the treatment group; they were not statistically significant. 
For MDK, the mean for the control group was 16.05 and 15.52 for the treatment group. This 
was also not statistically significant. 
Discussion 
The current practice in many healthcare educational settings utilizes educational 
materials from the American Diabetes Association (ADA). Seldom does one see that education 
augmented with telehealth modalities that are delivered in faith-based settings. In this study, 
we implemented an intervention to use telehealth message to sustain participants’ knowledge 
and self-efficacy regarding diabetes and its management.  After reviewing the results of this 
study, there is evidence to support education being augmented by telehealth modalities 
however the faith-based setting did not prove to impact the learning process with any 
significance.  
Consistent with what have been reported in the literature, we found that two education 
classes improved participants’ knowledge and self-efficacy regarding diabetes and its 
managements. The self-efficacy increased from pretest (6.32), to posttest (7.77) and then to 
follow up in the final testing (8.88). This suggests that classes targeting patients with diabetes in 
church settings are highly effective. They should be adopted as a standard practice.  
We found no significant differences between the telehealth augmented group versus the 
control group. This could be due to several reasons. First, our follow up was only 3 weeks. 
During that time, both groups had retained the knowledge they gained from the classes thus 
there was no significant differences between them. Second, it could be related to the messages 
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we delivered. Our messages were inspirational rather than providing further education. Should 
we combine the inspirational knowledge with additional education, the result could be 
different. Thirdly, as suggested by McLean, et al. (2013), the non-differences in outcomes 
between telehealth care and usual care could be due to the patient population. The benefits of 
telehealth care interventions were the greatest in patients with greatest risk of hospitalization 
and death. Where in our study, our patients were relatively healthy, and we did not measure 
hospitalization or emergency usage.   
Limitations 
The critical limitation of this study was sample size.  This sample population was 
obtained from 2 churches of different suburban communities. A population in a more diverse 
setting and location would have significantly increased the generalizability of the results. There 
was some difficulty with buy in due to the inability to get potential participants to commit to 
multiple classes for the entire duration of the study. Another limitation was that the study was 
advertised within the church and could have resulted in stronger numbers if advertised to 
participants within the community that were not church members or did not attend the church 
regularly. It was also noted that transportation was an issue for many of the church members as 
they utilized the church’s transportation system to attend worship but could not attend the 
study classes due to those same transportation issues when church transportation was not 
being offered.  Classroom location was also a potential limitation as the classes were held in the 
fellowship area at the church that is usually utilized to prepare and serve food on a regular 
basis, utilizing that area to share healthy dishes that were prepared at the classes would have 
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allowed the participants the opportunity for test testing and would possibly have provided an 
opportunity to get more participants involved.  
Another limitation was the short follow up time. Due to the timeline, we only followed 
patients for three weeks. A longer period of telehealth and follow up might result in more 
effectiveness of the telehealth intervention. Moreover, we did not measure any objective 
outcomes such as A1C and healthcare usage. These are critical areas that might benefits from 
telehealth. 
Conclusion 
 Today healthcare utilizes many aspects to educate patients who have chronic illnesses.  
Telehealth is only one of those aspects, yet it is one which is in the technological forefront.  As 
diabetes is one of the most common chronic diseases worldwide and thus impacts a great 
number of people, many of whom are undiagnosed, it seems one of the most promising facets 
of educating patients as it allows healthcare to meet them in their environment to receive care.  
Telehealth is an alternative modality that has in the past, proven to be a significant means of 
delivering care to a growing prevalence of long-term conditions. Although the results of this 
study showed that telehealth along with standard education did not result in an increase in self-
efficacy scores and knowledge in adult patients with diabetes, that could be due to various 
limitations.  Further research regarding the use of telehealth in faith-based settings is necessary 
to investigate its effectiveness in multiple outcomes including knowledge, self-efficacy, diabetes 
management activities, A1C and resource utilization.  
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Appendix C  
 
Table 1. Definitions of Study Variables  




Need to say 
here if it is 
nominal, 
ordinal, etc. 





1 = 18 to 30.9 
2 = 31 to 45.9 
3 = 46 to 60.9 
4 = 61 and above 
Ordinal and 
ratio 
Gender Demographic Patients gender 
identified in CPRS 
medical records 
1 = Male 
2 = Female 
3 = Transgender 
 Nominal 






1 = African 
American 







Diabetes listed in 
CPRS medical 
record 
0 = no 
1 = yes 
 Nominal 







Dependent Result is 
expressed as a 
number = 6.1 or 
greater 
1 = 6.1 - 7.0 
2 = 7.1 - 8.0 
3 = 8.1 - 9.0 
4 = greater than 
9.1 
 Nominal (yes 
or no) 











0 = no 









0 = No (pretest) 
1 = Yes (post test)  
Nominal  
Self-Efficacy  Dependent 
variable  






























Figure 3. Random digits Chart 
 
  




Table 2. Characteristics of the sample  
Variable Mean (SD) or 
Freq (%) 
Control group Treatment 
group 
Statistics and p 
value 
Age in years 58.34 (14.08), 
31-89 
58.32 (13.51) 58.37 (14.81) t=0.012, p=0.99 
Gender    χ2=0.431, 
p=0.512 
• Male 19 (32.8%) 8 (42.1%) 11 (57.9%)  
• Female 39 (67.2%) 20 (51.3%) 19 (48.7%)  




50 (86.2%) 25 (50%) 25 (50%)  
• Other 8 (13.8%) 3 (37.5%) 5 (62.5%)  
Years of diagnosis    χ2=2.470, 
p=0.481 
• <1 year 18 (31.0%) 9 (50%) 9 (50%)  
• 1-5 years 22 (37.9%) 8 (36.4%) 14 (63.6%)  
• 6-10 years 10 (17.2%) 6 (60.0%) 4 (40.0%)  
• >10 years 8 (13.8%) 5 (62.5%) 3 (37.5%)  
Diabetes 
treatment 
   χ2=1.989, 
p=0.370 
• Insulin 18 (31.0%) 11 (61.1%) 7 (38.9%)  
• Pills 16 (27.6%) 6 (37.5%) 10 (62.5%)  
• Diet 24 (41.4%) 11 (45.8%) 13 (54.2%)  
Know A1C values    χ2= 0.001, 
p=0.971 
• Yes 25 (43.1%) 12 (48.0%) 13 (52.0%)  
• No 33 (56.9%) 16 (48.5%) 17 (51.5%)  








28 (48.3%) 13 (46.4%) 15 (53.6%)  
Education    χ2=0.021, 
p=0.885 
• <= High 
school 
15 (25.9%) 7 (46.7%) 8 (53.3%)  






43 (74.1%) 21 (48.8%) 22 (51.2%)  
Have Insurance 58 (100%)   NA* 
*all participants have insurance. 
 
 
